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„uu. D ■ ■, - nartiH p -jyp 0 f at least 10 urn. in a particle size distribution of not more than 

40 %. and has the colloid fraction of at least 65 %. 
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FIELD OF THE INVENTION 

obtained and a method o, proo^ , that * ^^™ s ,aUSI an Wsion Sl ab, b «. a 

a water dispersible complex. 
' BACKGROUND OF THE INVENTION 

r - ™.rr~x." 

posed of a combination of f.ne crystal cell** w* « d ' s ^ ^ „ mM a cellu , 0S e panicles 

r a Tat:;r t ;,e ,e r;:r%-arr:iTe p :renc r : % «». i ^ ,» m^. 

increased because ol a water-soluble polymer ° ^ 6 homogenize, having a strong 

is a limit on the increase °^ the / ( ° l,oid th Per ^^ e has a sma|| colloid fract i 0 n and includes coarse particles 
b ecareo,r=^^ 

STiitS ir.—:^ — ^r.SSn, o, c,„g 9 ,n g „ne pipes 

a x;r.t«reTrs 

« slurry, and hence .here are large restrictions en the usage here of. ^ Voublesorne. Also. 

50 re-dispersed in water. 

SUMMARY OF THE INVENTION 

texture and form a colloid dispersion without sandy feeing when d,s P ersed .n water. 
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According to studies by the present inventors. 
of fine ce.lulose particles when the cellulose slurry .sd ; . * ngj a matena ^ ^ 

cannot be re-dispersed in water. Also. ,t was confirmed that the f. er h eel u p ^ g 

structure of the material obtained, because - - u o e part c e move ea ^£ VJJ^^ ^ 
,arge surface area. Furthermore, .t was conhrmec that , ^ the ^convent p ^ ^ ^ ^ 

colloid fraction is .ess than 80%. the part.ces hav ng a partcle ^at ^ ^ ^ 

% of all the particles, and the aspect rat.o (the rafto ofa Jong d .amete ^ ^ io ^ 

is at .east 3.8 with respect to the ce lu.ose P^^^^^has been found that the aforemen- 

As a result of investigations tak.ng the above mto cons dera on u 
ti0 ned object can be achieved ^^T-TS wieSSSi flT^^opNHc material. 

^^A^ U ^ ~* Part ' CleS " ^ emPlOVed ' ^ 
require a considerable effort to ****** wate r-dis P ersib.e complex comprising from 50 to 98 % 

Accordingly, the V esent ™ ent ™ ToT 2 lo 50 % by weight water-soluble gum and/or hydrophilic 
by weight fine cellulose par ses and from 2 ^° 5 ° ^ % x is sucn tnat: an apue ous 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure , is a schematic view showing me result o. a microscopic observation ol .he agueous dispersion 

5 °™^en^ 

ob.ained in Comparative Example I . wherein the minimum . seal. , is 10 ura cross 

indicates the upper surface of the film. CMnninn tv ne electron microscope showing the form, the 

^SZZ'cZ s^n^r o^^roSd in Comparative Example 3. ,n Figure S. 
"D" indicates the center portion of the powder. 
DETAILED DESCRIPTION Q FJ^EJNyEfNmON 

There are two taotors which ^^T^CK^^S^S 

-sandiness". The »™ "-°*- s ! <>< which is "roughness". On the other 

partictes and the lorm thereof That i, a ^^ ^^l^Z £ Z 0 , the cellulose 
.s particles hav,n 9 a part,* .size of * '° unl sa „ , e9ling is „„, given if , he aspect ,at,o 

S ° 'n^rJmeS'he'sm'ooth leeling depends on the collold traction which is a practica, characteris- 
tics lor measuring colloidal cellulose. disDersio „ in water ol a water-dispersible complex ot the 
T ' S ' % ot * ngtS,r.h Lure therein. For removing a sandy feeling in 
present .nvent.on ,s at least 65 A tor op « invention, the ratio ol the particles having a parncte 

S5 the aqueous dispersion ol the complex of the pres ent invent . ia(jo o( 

size o, a, teas, .0 .« in the P a*^ ^^L n ^ when fhe ratio o, the particles 
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effectively achieving the ob,ecl of »» P-**" ''"" "Taaa that the colloidal faction is at least 80 •/„. In this 
centrifugal force is applied to an aqueous <**P e ^ ° d ^ a P queous dispersion and shows the 

r. r-rss.^ zvz."£zz rr^as. are ^ . - . 

the examples set forth below. invention have a colloid fraction of at least 50%, 

The cellulose particles to be used P esent ne ^ ^ ^ % preferab|y ^ 

IS:" ST ^ ™ - about . um. preferab, 4 

Um The fine cel.u.ose particles can be obt = 
, purified .inter to a ^po'vmenz^^ cellulose having an average 

enzyme decomposition "J^*^™ ^ |Qse by applying tner eto a mechanical 

£T^£S cLIrse^bJfurtht s^ected Jo a fract,ona, treatment b y centrifuga, sedimenta- 
tion to collect the colloidal portion .^.^ medjum mjl|s sucn as a wet 

ET rr^^=™ , SJ?- ~, M e ins, each Che, a, a h, 3 h 
flow rate, at a high pressure of at least about 500 kg/cm* are sujtable macnine can be 

From among the conventional wet-gnnd.ng ^^J^^J^^^^^^uro mill is 
seiected depending on the physical propert.es required , n the na,^ due, Fo^ homo P genizer js employed , 
suitable for efficiently grinding a cellulose. On the ^ e ^J ' ^J^^ is incre ased to provide a 
the colloid fraction value of the disperse of the ce lulose fine, part ,cies can be obtained by 

smooth texture. For example, a colloid fraction of at leas 50 t o « ueou ^ ^ ^ same 

first lowering the average particle s.ze below m when we bead F homogenizer . 

fraction value can be achieved at the average parte te a*. « ^ ^ 3°^, selecting a grinder . 

Also, the particle form and viscos.ty of fine cellulose can be contro ed y y ^ ^ ^ 

For example, the aspect ratio of the ^^^^^^ with a wet bead mi,.. As to 
factor causing a sandy feelmg. ,s ^^^SS^Zc* homogenizer than with a wet bead mil,. 

ge „ e at:T,o^^^ 

cZ^'p---- ^ r^n^^eLn in v,ate„ tha, is. can toe 

easily redispersed in water. water-swellinq property and a good 

The water-so«ub,e gum used in the present mvent. has ^ h f ^ P tamarind gum , a 

compatibility with ce.lu.ose in water. Examp les nc u ^ bean ^ g ^ J arabinoga .actan, agar, 
quins seed gum, a karaya gun. a gum a be JJ£ a xantnane gu m, kardran, 

carrageenan, a,g.n,c aod and the salts ^'J^ ws s ^ 33 ^ ium ^.ose glycate, etc. 
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water-solubfegumstothatoflhehydrophilicmate^ cM wa(er and 

The hydrophilic materia, used in .he present .rwention ^^ c ^° J wxd ce , eal sol , ds: 
scarce,, increase, ,he '^«*<?^^-^^£^JL-*^ P«90sac- 

Th e water-sofubfe gum ouiCens ,he djpersron ^J^^S^^^ 

when combined with water-soluble gum Hi.n^ion of the complex and remarkably improving 

For increasing the colloid ^^^^ water-solub.e gums and/or 

the dispersibility ^^^^^^t to 30 % based on the total weight of the complex, 
the hydrophilic materials is from 2 to 50 /<,, P rete * Diy ° l " matpria | S is less than 2% it is difficult to 
„ the amoun, or ,„e "^J^-^^^^^ dip .he drying s,ep. 
prevent the reaggregation of the cellulose particles causec i oy y kP water-soluble 



gui. 

the relative cellulose content. i nH iratPs the colloidal faculty of the cellulose itself 

greater than thai of the line cellulose as a raw material. , e -disoersing the dried complex in 

Whether or no, the complex is comp eted 0 t t t jn cellulose and meaning 

water ,0 prepare a dispersion a^ he same pa** «z as ha, ^9 ^ ^ ^ ^ 

generally in proportion ,o ,hos. o. ^^T^^ * 1 p en, nSon. these properties of 

surface o, Ore dried complex mlraduc ^ ^ ^ l 6cles thems e,«es fall off because of stirring 
Z^r^Z'lI:~£ iTction ,o P , Urt her permeate water into the inside o, the 
dried particles. ^ mn i ov of thP nresent invention containing an extremely 
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mixture can be ground by a wet type medium mill or a high-pressure homogemzer and dispersed to 
provide a slurry, and then the complex can be obtained by drying the slurry. 
P ,n any case, during mixing the cellulose particles with a water-soluble gum 

and dispersing the mixture, care should be taken to sufficiently dissolve and to uniformly mix the water 
soluble gum in particular. For that purpose, it is preferred that the water-soluble components are m.xed w, h 
u ic ent s'r'r ng in water of at least 75 % of the total weight of the slurry, .t is possib.e that after prev.ous.y 
■ S L water-soluble components in a small amount of water, the dispersion ,s added o ^ s ^ e 
water and mixed therein. A heating treatment at about from 40 tc ,90 'C may be an e, ec , e - ethod fo 
accelerating the dissolution and for accelerating the formation of the complex. In particular, ,n the case of 
SintalnVane gum or carrageenan, it is necessary that the slurry obtained is heat-treated for at leas one 
minute (up to about tOO hrs.) at 60- C or higher (up to about 200- C) before or dunng the drying of the 

''^Drying methods employed in the present invention include lyoohi.ization. spray <^ng. and dr ying in a 
film foL preferably drying in a film form which can effectively provide the aforementioned pore structure^ 
When a spray drying is employed, it is preferable to control the particle size of the sprayed particles to be 
la." and to quicken the drying speed as fast as possible for stabilizing the re-d,s P ers,b,l,ty of the dr.ed 
product. For example, preferred is a spraying condition in which the dried product has such , part.de size so 
fhat when placed on a JIS (Japanese Industrial Standard) 100 mesh sieve, the particles ema.n.ng on the 
s e e are not more than 5% of the total partic.es. In a preferable drying condition, the difference between 
the temperature of the inlet for the hot blast and that of the outlet thereof can be at least 100 C. and the 
ratio of the amount of the blast for drying to that of the evaporated water can be about 1 50 Nm , n. 

Drying the slurry in a film form can be carried out by castmg a uniformly m,xed slurry of the fine 
celluloT oartfcles and the water-soluble gum and/or the hydroohilic material on a base material such as a 
M P'ate, an aluminum plate and a nickel-chromium plated steel ptate. followed by 

Casting the slurry when drying the complex in a film form is carried out, for example by extruding the 
slurry from a slit by applying the slurry with a roll or a brush, by blowing the slurry, by s.nk.ng a base 
materia into the slurry and" then taking it up. by placing an excess amount of the slurry a base materia, 
and then blowing air thereon, or by transferring the slurry to a base material us.ng a transferring ro I. 

The base materials on which the slurry is casted during drying in a film form may be previously heated. 
Alternatively the casted film of the slurry may be heated by infrared rays, hot blast, h.gh frequency, etc 

he slurry The drying temperature is preferably about 15 to 200 -C. more preferably 40 to 
150-C ^ the case of a system to which a xanthane gum or carrageenan is added, a drying temperature of 
at least 60' C is preferred since the heat treatment of the system can be omitted. 

The slurry when dried in a film form may have a concentration capable of spreading the slurry ,n a Mm 
form and there is no particular restriction thereon. However, the solid component concentration of the slurry 
s aeneral y from about 1 to 30 %, preferably 5 to 20 %, in view of facilities in workmg to provide a good 
IS^ST^^Z^ of casUilm may be 0, to 10 mm. preferably 0.5 to 7 urn of the thickness of 

tor industrial practice, a dryer such as a steel belt dryer, a drum dryer and a disk dryer can be 
employed for drying the slurry in a film form. ^„ f „^, *h Q nnro 

The product thus dried in a film form may then be peeled off with care so as not to <^J"PT 
structure of the film Therefore, a drying condition is preferable whereby the dned film causes self-peel ng 
be ause o 2 difference in shrinkage during drying between the upper side and the bottom ade oUhe 
<L For that purpose, it is preferred that the base material has a smooth surface from wh.cn the f.lm , ,s 
Tsily peS off or that the surface of the base material is subjected to a parting agent treatanerrt. Teflon- 
roaming etc A drying condition which can provide an excellent peeling ability of the ^ fj^m can be 
uUabiy selected depending, for example, on the complex system, on the ^^^^^ 
viscosity on the properties of the base material, and on the dry.ng means. In general, the th.cker the f.lm, 

* ^ r P !"r dl^rr form include ***** ~ product, « - as --form, thin piece- 

form, flake-form, linear-form, powder-form products, and the like. 

The dried product obtained by the film-form drying method can be used as a product as . Us^ When he 

dried product is a bulky film because of compounding of the composition, s u rry concen ra^orx drying 
5 system etc.. the product may be subjected to a crushing treatment, wh.ch ,s preferably conducted a m 

manner to maintain the pore structure. As a crushing machine, an impact type crusher such as ; a hammer 

: a pin mil. and a je't mil, can be used, but these crushers tend to lower 

product Accordingly, a cutter-type crusher with a low rotation number (e.g.. 300 to 10.000 rpm). 
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particular, one having a sharp cutter which can be hand.ed at a relatively low rotation number, is preferably 
US6d ' , u, m(llDV nf thP oresent invention can be effectively used as an additive with 

Th % Wat :o;nn er r e indu?tnal fie ds of ood medicine, cosmet,cs. and the .ike. The content of the 
vanous functus in the .ndustnal f.elds o. suspen sion stab.lizer, 0.1 to 5% as an 

s present complex dunng use may be 0.1 to 3^. w 1 to 2Q% as a base fof 

^.oir^: i: i«iraru. - » 80% as . a9 en, and 0 , „ 

10 % as an extrusion '"^A^ of the present invention . a high colloid fraction of at least 

apparent viscosity of 2^000 cps jd fraction shows a performance capable of 

methods used in the examples and the comparative examples are desenbed below. 
30 Colloidal Fraction 

(1) A sample (0 75 g as the solid components) and distilled water are placed in an ace homogenizer 
(Type Xm-T made by Nippon Seiki K.K.) and the total amount is adjusted to 300 g-. 
12) the sample is dispersed for 2 minutes at 15.000 r.p.m., 

8 wa,,T *Je components (sum rf a wa.er-soluble gum and a h^icmaten, are co„e d 
When (he weight ol the water-soluble components ,s S%. Colled lract,on (/.) - (B AS/t00)/A<l 
45 S/100)x100. 
Aggregate 

"^sample (3.0 g as solid components) and distilled water are placed in Ace homogenizer (AM-T, 
so made by Nippon Seiki K.K.) and the total weight is adjusted to 300 g; 
to\ thP <;amole is dispersed for 5 minutes at 15.000 r.p.m.; and 

^ the dr P ersion is observed by an optica, microscope (Nikon Ootiphoto-po.) at 50 magn.f.ca.on. 
Average Particle Size. Ratio of Particles of at least 10 am 
" (1) A sample (3.0 g as solid components) and distilled water are placed in Ace Homogenizer (AM-T, 
made by Nippon Seiki K.K.) and the total weight is ad]usted to 300 g; 
(2) the sample is dispersed for 5 minutes at 15,000 r.p.m.; and 
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(3) the particle size distribution is measured using Horiba Laser Diffraction Type Particle Size Distribution 
Measuring Apparatus (LA-KW). q( 5Q% and the ratjo of the 

P ar^ ss 8 . s™ r ^.r-™ by ^ ^ w * ». ^ 

Aspect Ratio of Particles having Length of at Least 10 um 

M S^-™ ,0 Um « m eas Ur e d . and t ne ,a to is oUained ,0. *e 

mean value of the measured values of at least 20 particles. 

EXAMPLE 1 

S^J^ — ^TStS ek «, a pa*le s, Z e o, an ml e 9 ,a,ed v*™ o, 

30 P °~r oTt'^ers-bie complex obta,ned was 6.1% ^ 

complex was re-dispersed in water was 93%, the particle size of an .ntegrated volume of 50 A was 4.2 urn. 
and the ratio of the particles having a particle size of at least 10 um was 4.5 A. 

35 EXAMPLE 2 

- -StSSSsshs tssqtsgsgug: 

■ SfM««Pii 

observed by the microscope is shown in Fig. 1 . where.n the m.n.mum scale .s 10 um. 
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EXAMPLE 3 



EXAMPLE 4 



2S ^te o^ned .V P—in 9 surface an d a coss seCion o, ,n, *n by a scan* 9 ,ypa 

30 dispersible complex. content of 5.3% and was in a thin piece-form and 

The water-dispersible complex obtained hac la water co ™™° ce)|u|ose particles we re 

flaky powder. When the powder ™<^* e 9 £^^^ fine ceHulose partic.es. Also, 
observed on the surfaces and innumerable gaps were oDser an jnterval of from 

on a cross section were distributed fine ho^es av, g w^h of from 0^05 ^ ^ ^ ^ 

35 about 0.5 to 2 um in the whole system. Whe n the .complex p ^ ^ Qf ^ partjdes 

for food with no sandy feeling. 
40 EXAMPLE 5 

"^sionhavingatota,^^ 

colloid fraction of 73% obtained ,n Exa m P' e 2. a xanthane^ gum ( p ^ ^ ^ } 

Kogyo K.K.) and a hydro-yzec i cerea ; so d JP^^"^ _ ^ed. Then, after treating the 
45 having a compounding ratio of 75/5/20 by soHdc p Seisakusho) with a silicone releas.ng 

surface of a drum dryer (Type KDO-1 made ^by ^ ^ ^ dryer ^ a steam 

agent for food, the pasty composition obtained in h above p ^ 
pressure of 1.2 kg/cm' and at a rotation number of J* rpm topro ^ fay e|ectron 

The water content of the complex obtained was 5.3 /o an c^ « Also when the 

50 microscope, the comp.ex had fflci -» of'an integrated volume 

complex was re-dispersed .n water, the col lo.d ^™ w « *' sjze J at |east 10 urn was 1.0%, and the 

55 EXAMPLE 6 
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Koavo KK) and sorbitol having a compounding ratio of 80/10/10 by solid component content was 
3 ,hi ?:r:2TonTen,''": p ,e, rained was 4.5% and when the powder was observed by electron 



EXAMPLE 7 



After finely cutting a commercially available dissolving pulp, the pulp was hydrolyzed in 10* ;^^' 0 - 
• ^ J ^- r for 20 minutes and the acid-insoluble residue obtained was filtered and washed to prov,de 

SSSL Sice though a high-pressure pulverizing apparatus (Nanomizer Type LA-31. trade name, made 
» r^il 1 ST.^ Pa*,e size o, an ,n,eg,a t ed o, 50% was 



6.5 um 



Then a dispersion having a solid component concentration of 7.0% composed of the cellose having the 

a,h ^j wir^'oun^tex w 3S 5 ,% and when .» ^ «. . 

smooth taste for food without showing a sandy feeling. 



EXAMPLE E 



Using ,he ceilu.ose dispersion having ^ca^C ZSTSti 

^U^"^ ~ a cuCtvpe pulverizer having k ni,e , yP e edges ,o pro.de 

microscope, the complex had almost ,ho same s.rucure as that o, the compie. Example 
, the complex was redispersed in waler, the colloid tracfcon was 90% >ho Part'* ^ » »' ™ 
volume of 50% was 3.5 um. and the ratio of the particles having a partcle size ol at least 10 um 
The aqueous 5% dispersion thereo. had a smooth taste ,o, ,ood without showing a sandy ,ee„ng. 
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COMPARATIVE EXAMPLE 1 

^ „ i=^rr.r.ie. p pxreot that a dispersion treatment for 60 minutes at 
,0.VX*JZ£TZ heafSnint^ — a. P 80-C. a dry powder „, a complex 

"" aS Mr content ot the comptex obtained was 5.5*. When the powder was J^JJJ^ £ 

schematic view thereof is shown in Fig. 2, wherein the minimum scale .s 10 urn. 
COMPARATIVE EXAMPLE 2 

After finelv cutting a commercially available dissolving pulp, the pulp was hydrolyzed in ,0% hydrochlo- 
ric add a 105 - C for 20 minutes and the acid-insoluble residue obtained was filtered and washed to prov.de 

tracfc T47T thus obtained and CMC-Na (carboxymethy, cellutose sodium, (Celogen. trade name^ made 
bv Tai-loni KoqyTseiyaku Co., Ud ). having a compounding .a.io ol 95/5 by solrd component content was 
by Dai ichLKogyo setyaxu v, , = f 3 mm 0 „ a „ a i u minum plate by an applicator and 

sandy feeling. 

COMPARATIVE EXAMPLE 3 

size was 15 urn. and the ratio of the particles having a part.cle s,ze of at least 10 urn was 45 A,. 
COMPARATIVE EXAMPLE 4 
45 By following the same procedure as Example 8 except that the dispersion ""<" b £^ ° 

rouqh texture and showed a sandy feeling. t0 o t( =>ri r»n thp texture 

Then, the products obtained by the examples and the comparative examples were tested on the texture 

« ""The texture test was made by 15 young women having no smoking habit. By re-dispersing each dried 
comp^xTn wateran aqueous dispersion of 5% by weight of each comp.ex was prepared and the texture 
test was carried out by a random test system. 
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0u es ti o nS c, „ «, no, yo. ,e„ ■■^^^t^^TbST"" 

asked of each panelist and the answers were co ec e 
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COMPARATIVE EXAMPLE 5 

The process described in OP-B.57.,477, was repeated using cellulose particles subjected .0 hydrolysis 

^ ~ "~ C0 " linU9d 

'°'Z^^T^T^TZZ« - presen, — is a d, y produc, 

improved and f° ^^/^^^^ complex of the present invention can be used 

, joying %en? and a powdering ^ ~ ^^^^Z^t^^ 
gelaiinous ,oods such as ^J^^^^^^ ^> "owe, paste, .odd 

•"tSSKBSSrSSSSSr. • - — - " — " "" 

departing from the spirit and scope thereof. 



Claims 



i* rnmnri^ino from 50 to 98 % by weight fine cellulose particles and from 2 
T£T b 7ZZ ' lu" aldTr h drophilic ma«e„a? as a so„d component ratio, wherein 
to 50 /„ b ».^9™™ w T~ ^ sucn , hat an aqueous dispersion ol the complex comprises (0 
S^^^P^n - '-r,0 1 i„ article size di_ „, no, more than S * c, 
volume and (ii) a colloid fraction of at least 65 %. 

;^ro,,h = 

" ^'htrfpa,,,* - - - leas, ,0 B m having an aspect ra,io ot no, 
higher than 3.0, and (ii) a colloid fraction of at least 65 % 

A water-dispersib.e complex according to claim 1 or 2, wherein said colloid fraction is at least 80 %. 
w«va.s between the pores of 3 um or less in network form in the whole system. 
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~,A-.„r, \ n snv nf the claims 1 to 4, wherein said water-soluble gum is 
solids water-soluble saccharides and sugar alcohols. 

to form a slurry and then drying the slurry. 

a slurry and then drying the slurry. 

8. A Process according to Cairn 6 or 7, wherein the slurry is dried in the form of a film having a thickness 
of 10 mm or less. 

9. A process according to any of the claims 6 to 8. wherein the water-soluble gum is xanthane gum or 
carrageenan and the slurry is heat-treated at a temperature of at least 60 C. 

Claims for the following Contracting State : ES 

1 A process for producing a water-dispersible complex, which comprises uniform.y dispersing from 50 to 

soluble gum and/or a hydrophilic material, as solid component rat.o. m at least 75 A, by weight of water 
to form a slurry and then drying the slurry. 

2 A orocess for producing a water dispersible complex, which comprises uniformly dispersing from 50 to 
gVTb height fine cellulose particles having a colloid fraction of at least 50 % and mc.udmg not more 

a slurry and then drying the slurry. 
, 3. A process according to claim 1 or 2. wherein the slurry is dried in the form of a film having a thickness 
of 10 mm or less. 

4. A process according to any of the claims 1 to 3, wherein the water-soluble gum is xanthane gum or 
carrageenan and the slurry is heat-treated at a temperature of at least 60 C. 
5 5. A process according to any of the claims 1 to 4, wherein said colloid fraction is at least 65 %. 
6. A process according to claim 5, wherein said colloid fraction is at least 80 %. 

n . n anv nf thp rjaims t to 6 wherein said water-soluble gum is selected from the 

Ld hydrophilic material is selected irom the group censing ol hydrolyzed ce.eal sol.ds. ..ater 
soluble saccharides and sugar alcohols. 
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